Antisense transcription and heterochromatin at the DM1 CTG repeats are constrained by CTCF.
Prior studies of the DM1 locus have shown that the CTG repeats are a component of a CTCF-dependent insulator element and that repeat expansion results in conversion of the region to heterochromatin. We now show that the DM1 insulator is maintained in a local heterochromatin context: an antisense transcript emanating from the adjacent SIX5 regulatory region extends into the insulator element and is converted into 21 nucleotide (nt) fragments with associated regional histone H3 lysine 9 (H3-K9) methylation and HP1gamma recruitment that is embedded within a region of euchromatin-associated H3 lysine 4 (H3-K4) methylation. CTCF restricts the extent of the antisense RNA at the wild-type (wt) DM1 locus and constrains the H3-K9 methylation to the nucleosome associated with the CTG repeat, whereas the expanded allele in congenital DM1 is associated with loss of CTCF binding, spread of heterochromatin, and regional CpG methylation.